home made saline was used. All the contaminating organisms were shown to possess the enzyme catalase that breaks down hydrogen peroxide to oxygen and water. The polymicrobial nature of the biofihms found in many contact lens cases is illustrated electron micrographically. Conclusion-Based on data from this and previous studies, the authors conclude with recommendations for contact lens wearers: (1) Although there have been many documented cases of identical bacterial strains being isolated from an infected cornea and the contact lens case used before infection4 7 8 recent evidence regarding extended wear contact lenses suggests that there may be no correlation between contact lens hygiene and bacterial keratitis.1 Insufficient data exist for acanthamoebae to draw a similar conclusion. It has been suggested that co-contamination of contact lens care systems with acanthamoebae and bacterial species capable of supporting amoebic growth may be the first step in the pathogenesis of Acanthamoeba keratitis by the provision of large inocula of amoebae. 9 We recently described a case of Acanthamoeba keratitis in a disposable lens wearer in which a lack of lens hygiene and co-contamination of the contact lens case with both bacteria and acanthamoebae was noted.'0 Because contact lenses may be an important vehicle for the transfer of amoebae from contaminated contact lens cases to the cornea, we undertook a survey of the microbiological quality of the contact lens cases from asymptomatic daily wear cosmetic contact lens wearers. Particular note was made of the lens hygiene systems being employed and their relative effectiveness in preventing or inhibiting microbial colonisation of the contact lens case. Fig 1) .
Subjects and methods

SUBJECTS
MICROBIAL CONTAMINATION
The results show a significant degree of microbial contamination in the contact lens cases presented for analysis. Eighty two (8 1%) were contaminated with microbes, leaving only 19 (19%) sterile. Twenty four (24%) contact lens cases were colonised by fungi and 20 (20%) by protozoa. Those recorded as having major compliance faults did not have significantly higher rates of contact lens case contamination than those who described full compliance with recommended contact lens hygiene. There was no significant difference in contact lens case Table 1 ). Relative numbers of organisms isolated with the different systems are given in Table 3 . There was no significant difference between the two hydrogen peroxide systems used in the degree of disinfection attained.
Two clients used no disinfection system. In neither case were the contact lens cases grossly contaminated nor were Acanthamoeba spp or fungi cultured. Each grew a single Gram negative isolate (Alcaligenes sp, Acinetobacter sp).
Statistical analysis demonstrated that, with the exception of Acanthamoeba spp, the nonperoxide systems were associated with less microbial contamination (p<0.05).
Discussion
Corneal infection is the most common vision threatening complication of contact lens wear. Organisms isolated from contact lens associated corneal ulcers have often been shown to be identical to those isolated from the contact lens case,4 7 8 10 making the contaminated contact lens case a possible replenishable source of pathogenic microbes. In spite of the apparent adherence to recommended cleaning and disinfecting regimes, a significant degree of microbial contamination of contact lens cases was found in this study. Many of the contaminants identified were potential pathogens and as such should have been prevented by the disinfectant regimen used.
No single reason could be ascertained for the failure of the contact lens care systems although many contact lens cases were observed to contain obvious biofilms (Fig 1) . The adherence of microbial biofilms onto plastic surfaces and their relative resistance to antibiotics and antiseptics has been reported.5 6 12 These biofilms may have been responsible for disinfectant failure by providing a continuous seed inoculum.
All microbial contaminants (amoebae, bacteria, and fungi) isolated from the contact lens cases contained the enzyme catalase. This enzyme breaks down hydrogen peroxide to water and oxygen. Continued long term use of hydrogen peroxide may have selected a naturally resistant population of microbes adapted to survive repeated exposure to 3% hydrogen peroxide. Organisms existing in the outermost layers of a biofilm are susceptible to biocides and may release their intracellular contents (including catalase) on 16 Three per cent hydrogen peroxide disinfection systems were the most commonly used system in this study (75% of contact lens cases). It is interesting that change from other chemical disinfectants to hydrogen peroxide has been widely recommended with the belief that hydrogen peroxide provides greater protection.5 This is the first contact lens case contamination survey in which the majority (75%) of contact lens wearers used hydrogen peroxide disinfection and none used home-made saline (a reputed major source of contact lens case contamination). While exposure for 2 hours or more to 3% hydrogen peroxide will kill Acanthamoeba cysts and trophozoites, the 'one-step' system (used by 70% of the studied subjects) employs a catalyst to neutralise the hydrogen peroxide. In vitro study of 'one-step' systems has shown that the exposure to the 3% hydrogen peroxide is too brief to effectively kill Acanthamoeba cysts.'7 If hydrogen peroxide disinfection is preferred, the authors recommend a two step system in which a properly timed chemical neutralising agent allows amoebicidal (and bactericidal) exposure to hydrogen peroxide. This survey highlights that there is a need for improvement in contact lens case hygiene. Current contact lens disinfection methods do not appear to be providing a desirable level of microbial protection.
Recommendations to contact lens wearers From this and previous data, the authors suggest the following measures should result in less contact lens case and contact lens contamination; thereby possibly reducing the risk of microbial keratitis.
(1) To disrupt accumulated disinfectantresistant microbial biofilms from internal surfaces of the contact lens case, regularly scrub all internal surfaces with a clean cotton bud moistened with contact lens cleaner.
(2) Regular (for example, fortnightly/ monthly) contact lens case heat disinfection by placing open contact lens case into a container (for example, mug) and filling the container with very hot water (1 minute of exposure to > 700C moist heat will kill all Acanthamoeba cysts and trophozoites '8) . First establish that the contact lens case material can withstand hot water exposure.
(3) Leave contact lens case open to air dry after heat disinfection. (4) If hydrogen peroxide disinfection is the preferred regime, use a two step hydrogen peroxide system.
(5) Of course: wash hands before handling contact lens cases; homemade saline never to be used. (6) Replace the contact lens case regularly. The use of 'disposable contact lens cases' is likely to make points (1) and (2) less important.
